The aim of the study: The aim of our study was to assess treatment results of angular deformities in distal radius by a system of the locking compression plates (LCP) at our clinic.
1
.
In our prospective study we analysed therapeutic results of correction osteotomies with fixation by means of the LCP system performed at our clinic between 2006 and 2007. External fixation had previously been preferred in correction osteotomy. In addition to the results of our therapy, we focused on the incidence of postoperative complications and permanent consequences.
MATERIALS AND METHODS
Our source data was collected prospectively from the records of patients where LCP was used for angulation correction between 2006 and 2007. The patients were divided by sex, the age range was defined and two groups were formed based on the initial diagnosis: patients with posttraumatic deformities and patients with congenital deformities. The next step included monitoring of the defined parameters in each group, i.e. RAA (radial articular angle: the angle between a line drawn perpendicular to the long axis of the radius and another line that passes through the articular surface; normally between 15° and 30°) and CS (carpal slip: in AP projection it is the percentage of the lunate on the ulnar side of a line drawn
INTRODUCTION
The locking compression plate (LCP) is frequently applied in adult traumatology for surgical treatment of fractures. Its use in pediatric traumatology is very limited. The system is based on a stable connection between the plate and the screw due to the threaded screw head and the threaded plate hole. The plate holes, determining the direction of screw insertion, are combination holes that allow placement of conventional compression screws (Fig. 1) . Osteosynthesis with LCP is thus a lot more stable and compact, constituting an internal fixator 1 . The use of LCP in acute pediatric traumatology is not advantageous. However, stable fixation with the locking compression plate seemed to be very favourable for a different traumatologic-orthopaedic condition in this age group. In some cases of inadequate fracture healing the correction of posttraumatic deformity is required and next to the standard use of an external fixator, osteosynthesis with LCP is another option in fragment fixation. Its use in children is not limited to posttraumatic deformities. It can be applied also in the correction of no posttraumatic deformities.
The angular deformities of distal forearm ( congenital or acquired ) are treated to achievement the correct length and axis of the forearm bones 2 . In some cases we can use an external fixator. Compared to an external fixator, LCP * at the time of surgery ** technical error in LCP application; 5 months after correction autospongioplastics was used/ subsequently normal from the ulnar borders of the distal and proximal radial physeal plates; normally less than 50 %) prior to and after angulation correction, the healing period, the range of movement of the surrounding joints and occurrence of complications. All patients were invited for first X-ray examination after 3 weeks and then again after 3 weeks. After this period, every 3 months the control X-ray examination was performed, until the plate was removed. Between 2006 and 2007 surgical correction of angulation in the forearm bones with LCP was performed in 7 patients at the Clinic of Pediatric Surgery, Orthopaedics and Traumatology, the Faculty Hospital Brno. There were 4 boys (57 %) and 3 girls (43 %) between 10 and 18 years of age. The average age at the time of surgery was 14 years (see Table 1 ).
Our set of patients was divided based on their initial diagnosis: patients with a posttraumatic deformity, i.e. a pseudo-Madelung deformity (2 patients, 29 %), and patients with a non-traumatic deformity (5 patients, 71 %; 3 of them with congenital shortening of ulna, valgus deformity and overgrowth of radius and 2 patients with exostoses multiplices with shortening of ulna and overgrowth of radius with ulnar angulation). Subsequent evaluation of the treatment and therapeutic results was carried out individually for each group.
RESULTS
In the group of patients with a posttraumatic deformity, RAA ranged between 4° and 6°, the mean was 5°. Following angulation correction, we observed correction of the values to normal (15° -30°) in all cases. CS was normal (less than 50 %) in all cases prior to angulation correction (Table 1 ).
In the group of patients with a congenital deformity, also in patients with exostoses multiplices, RAA ranged between 33° and 60° (the mean was 44°) prior to angulation correction. All patients exhibited normal values after angulation correction. In patients with a congenital deformity, CS was normal prior to angulation correction. In patients with exostoses multiplices, CS was 70 %. After correction with LCP, CS values were adjusted to normal in all cases ( Table 1) . Example of healing -patient No.4 (Figs. 2, 3, 4) .
In both groups, the physiological finding was in the elbow joint. The clinical finding prior to angulation correction was dominated by forearm shortening, distal forearm deviation and restricted movement of the radio-Use of locking compression plates for deformity correction of the forearm bones in children
DISCUSSION
Primary indication for LCP in pediatric fractures is very rare. An extensive surgical procedure that is required is its major disadvantage. However, we use LCP for fixation after correction osteotomy and benefit from its high stability, better comfort for patients, early mobilization of the affected limb, support of formation and growth of the callus and quicker defect healing. The fact that the plates do not have to be placed on the bone surface is another advantage of the LCP system. Periosteum incision is not required and the blood supply of periosteum is thus preserved. They are referred to as internal fixators.
Anatomic differences in the ends of individual bones are reflected and in addition to universal LCP, special plates are available to be used for different bone types (e.g. proximal and distal humerus, distal radius, distal femur, proximal and distal tibia etc.). In adult traumatology LCP is used particularly for intra-articular fractures involving the metaphysis and also traversing the diaphysis of the bone. They are frequently applied in distal radial fractures 1, 3, 4 .
The distal end of both forearm bones is known for its capability of remodeling depending on the age of patient at the time of injury and also on the distance of the fracture line from the physeal fissure 5 .The method of choice for the treatment of traumatic deformities in the distal forearm in children is accurate closed reduction and plaster fixation, possibly also the selection of suitable osteosynthetic material and a mini-invasive procedure for its insertion. This is commonly achieved by Kirschner wires. These methods of mini-invasive osteosynthesis are usually associated with successful fracture healing 3, 6 .
Compared to an external fixator, LCP is more advantageous, especially in cases where fixation is preceded by carpal joint, mainly radial duction. All patients exhibited insignificant ulnar shortening without the necessity of lengthening.
The average healing period within the whole set of patients was 6 weeks. In one case (14 %), the eldest patient, we observed delayed healing due to a technical error during LCP application which was sustained by autospongioplastics and subsequently adjusted to normal (see Table 1 ). The movement of the wrist after a longer period from the surgery is normal, in 3 cases (43 %) full radial duction is still delayed and the patients are included in a rehabilitation programme.
